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POCKET MATTRESS WITH VARYING HEIGHT 

Field of the Invention 

The present invention relates to a spring mattress 
comprising springs enclosed in coverings, a so-called 
pocket mattress, as well as a method and a device for 
5 manufacturing such a mattress. 

Background Art 

A common technique for manufacturing spring mat- 
tresses is the "pocket technique". This means that the 

10 springs are enclosed in pockets, so-called covering 

pockets, i.e. they are individually enclosed by a cover- 
ing material. In this way, the springs become relatively 
individually flexible, so that each spring may flex sepa- 
rately without affecting the neighbouring springs, thus 

15 increasing the user's comfort since his weight will be 
distributed more evenly over the surface receiving the 
load. 

It also known from, inter alia, WO 00/00065, 
EP 1048248 and US 5,222,264 to arrange alternately in a 

20 mattress spring units with different properties by, for 
instance, arranging different units in different zones 
of the mattress which thus will obtain, for instance, 
different degrees of hardness. A problem of these prior- 
art mattresses is, however, that the prior-art technique 

25 can only be used for variations of the properties of the 
mattress in local areas, not to affect the properties 
of the mattress in general. Furthermore, the known tech- 
niques for making such variations are expensive and com- 
plicated to use, which also makes the final products 

3 0 expensive and complicated. 

A general problem of mattresses is also that diffe- 
rent parts of the user's body press down the mattress 
to different degrees. This implies in the case of spring 
mattresses that the force exerted by the mattress springs 
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on these certain parts of the user's body is significant- 
ly greater than the force acting on other parts of the 
body which depress the mattress to a smaller degree. This 
reduces the circulation of blood in these parts and is 
5 experienced as unpleasant and less comfortable. 

To cope with this problem, it is known to arrange 
layers with different spring properties in the mattress. 
Such mattresses are disclosed, for instance, in 
WO 98/53724 and WO 99/35081 by the same applicant. A 
10 problem with this type of mattresses, however, is that 

they are relatively complicated and expensive to manufac- 
ture . 

Therefore there is a need for a mattress which is 
easier and/or less expensive to manufacture but at the 
15 same time provides good comfort in relation to conven- 
tional mattresses. 

Object of the Invention 

It is therefore an object of the present invention 
20 to provide a spring mattress of the type mentioned by- 
way of introduction, as well as a method and a device 
for manufacturing the same, where the above drawbacks 
are wholly or at least partly eliminated. 

This object is achieved by a spring mattress as well 
25 as a method for manufacturing the same according to the 
appended claims. 

Summary of the Invention 

According to a first aspect of the invention, a mat- 

30 tress is provided, comprising coil springs arranged as 

spring units in covering pockets, said spring units being 
arranged in succession in elongate strings, the mattress 
comprising a plurality of such interconnected strings 
arranged side by side. At least one spring unit within 

35 at least one string has a height that differs from the 
height of the other spring units within the same string. 
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By means of the invention, there is provided a 
variation in height among the spring units within each 
string, in addition to a possible further variation 
between the strings. In this way, variations of the pro- 
5 perties of the mattress across the mattress surface can 
be provided in a simple way. For example, it is possible 
to -arrange lower and higher spring units in patterns, 
making the mattress obtain a softer surface layer and 
a' more rigid lower layer. It is also possible to easily 
10 provide different zones of the mattress, such as zones 
with differently soft or differently thick surface 
layers, or. zones with and without, such surface layers. 

The height of the spring can be varied between two 
positions, but it is also possible to use a plurality of 
15 different heights, in which case more than two layers of 
the mattress. are obtained. For example, a three- or four- 
layer structure can easily be provided. 

The mattress according to the invention ' is highly 
flexible and can be varied in a number of ways to achieve 
20 different types of mattress properties. As a result, mat- 
tresses with different properties can easily be manufac- 
tured in small series or the properties can even be spe- 
cially adapted for each mattress. At the same time the 
mattress can be manufactured in a relatively uncomplicat- 
25 ed and cost-effective manner. 

Preferably, the mattress comprises a plurality of 
springs in a plurality of strings that have a height 
that differs from the height of the other spring units 
within each string. In this manner, a multilayer struc- 
30 ture of the mattress can be obtained, for instance two- 
four layers with varying degrees of hardness arranged 
one above the other in the thickness direction of the 
mattress. Advantageously a large number of springs with 
varying height can be distributed over the mattress sur- 
35 face. Moreover, the number of units in each group of 

spring units with a different height can advantageously 
be the same, so that the ratio of the number of units in 
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the group with the smallest number of units to the number 
of units in the group with the largest number of units 
exceeds e.g. 1/10, preferably 1/5 and most preferred 1/2. 
It is further preferable for the spring units with a 
5 deviating height to be arranged in a regular, preferably 
repetitive pattern. For example, the spring units can 
form a check pattern, either in the longitudinal direc- 
tion of, or diagonally over, the mattress. A pattern can 
also be provided by the strings which have spring units 

10 with a height differing from the height of the other 

spring units within each string being arranged so that 
these spring units are offset relative to each other in 
the longitudinal direction of the strings. 

Moreover, the spring units with a deviating height 

15 are advantageously arranged in groups of at least two 
such spring units, which are arranged adjacent to one 
another. For example, the springs can be arranged in 
pairs or three by three. 

The spring units with a height that differs from 

20 the height of the other spring units within' each string 
can further be arranged so that different zones are form- 
ed in the mattress, which zones have different ratios 
of spring units with a varied height to the other spring 
units. In this way, the layers can, for instance, be 

25 adjusted to fit different parts of the user's body. 

The strings of the mattress can be arranged so as 
to extend either in the longitudinal or in the transverse 
direction of the mattress. Since the position of the 
spring units with different heights can be controlled 

3 0 on the one hand by determining the relative positioning 
within each string and, on the other hand, by arranging 
the strings in differently offset or non-offset relations 
to each other, essentially any patterns for arranging the 
different spring units can be provided by means of the 

35 invention, whether the strings are arranged in the longi- 
tudinal' or in the transverse direction. 
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With the mattress according to the invention, essen- 
tially all springs of the mattress can be essentially 
identical, the varying height of different spring units 
resulting in a varied bias of the springs. As a result, 
5 the manufacture will be simple and efficient since essen- 
tially the same components can be used for manufacturing 
a large number of different mattresses with different 
properties. 

According to a second aspect of the invention, a 
10 corresponding method is provided for manufacturing a mat- 
tress as discussed above. The method comprises the steps 
of arranging coil springs as spring units in individual 
covering pockets in succession in elongate strings; 
interconnecting such strings side by side, and arranging 
15 at least one spring unit within at least one string with 
a height that differs from the height of the other spring 
units within the same string. 

The above method presents advantages equivalent to 
those discussed above with regard to the mattress accord- 
20 ing to the invention and thus provides relatively uncom- 
plicated and cost-effective manufacture of the type of 
mattresses as discussed by way of introduction. 

According to this method, preferably a plurality 
of springs in a plurality of strings are arranged with a 
25 height that differs from the height of the other spring 
units within each string, and it is further preferred 
that the spring units with a deviating height be arranged 
in a regular, preferably repetitive pattern. This allows, 
inter alia, the multilayer structure of the mattress as 
30 discussed above. It is also preferable for the step of 
interconnecting the strings to be carried out so that 
strings with spring units with a height that differs from 
the height of the other spring units within each string 
are arranged so that these spring units are offset rela- 
35 tive to each other in the longitudinal direction of the 
strings . 
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The step of arranging at least one spring unit with- 
in at least one string with a height that differs from 
the height of the other spring units within the same 
string further preferably comprises the step of limit - 
5 ing the volume of the covering pocket for said at least 
one spring unit. In this manner, the height can easily 
be adjusted and varied, and at the same time identical 
springs can be used in the entire mattress, which is 
advantageous in terms of production engineering. In addi- 

10 tion to the primarily desired difference in height, this 
results in a difference in bias between the springs in 
the spring unit. This is advantageous since the springs 
have different properties in different states of bias, 
and this thus helps to provide a multilayer structure of 

15 the mattress. In case that the same degree of bias is 

desired in the entire mattress for some reason, this can 
be achieved by using springs with different heights, 
which are selected to be suitable. 

The. volume of the covering pocket can suitably be 

20 limited by introducing at least one surface interlocking 
for the casing, preferably by arranging a weld. In this 
way, essentially the same amount of material can be used 
for all spring units, but a weld is arranged in an appro- 
priate place for provision of the varied height. This 

25 renders highly efficient and flexible production pos- 
sible. It is .particularly preferred that the step of 
arranging coil springs as spring units in individual 
covering pockets comprise the steps of folding a cover- 
ing material in the longitudinal direction of the string; 

30 arranging welds in the transverse direction for parti- 
tioning off covering pockets; inserting springs into the 
covering pockets; and arranging a weld in the longitudi- 
nal direction of the string so as to seal the opening of 
the covering pockets. If this manufacturing method is 

35 used, the volume of the covering pockets can easily be 
limited by arranging at least one additional weld in 
the longitudinal direction in said covering pocket. This 
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offers highly efficient and flexible manufacture. This 
additional weld can be arranged either in the vicinity 
of said weld in the longitudinal direction of the string 
to seal the opening of the covering pockets, or at a dis- 
5 tance from said weld in the longitudinal direction of the 
string to seal the opening of the covering pockets, pre- 
ferably in an opposite side of the covering pocket. 

According to a third aspect of the invention, a cor- 
responding device for manufacturing a mattress is pro- 

10 vided. The device comprises means for arranging coil' 
springs as spring units in individual covering pockets 
successively in elongate strings, and means for inter- 
connecting such strings side by side. Moreover the device 
comprises means for varying the height of at least one 

15 spring unit within at least one string relative to the 
height of the other spring units within the same string. 
The means for varying the height of at least one spring 
unit within at least one string relative to the height of 
the other spring units within the same string preferably 

20 comprises means for limiting the volume of the covering 
pocket for said at least one spring unit. 

The device above offers advantages equivalent to 
those discussed above with regard to the mattress and 
the method according to the invention, and thus provides 

25 relatively uncomplicated and cost-effective manufacturing 
equipment for manufacturing the type of mattresses dis- 
cussed by way of introduction. 

The means for arranging coil springs as spring units 
in individual covering pockets successively in elongate 

30 strings preferably comprises means for folding a covering 
material in the longitudinal direction of the string; 
first welding equipment for arranging welds in the trans- 
verse direction for partitioning off covering pockets; 
insertion means for inserting springs into the covering 

35 pockets; and second welding equipment for arranging a 

weld in the longitudinal direction of the string to seal 
the opening of the covering pockets. Moreover the means 
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for varying the height of at least one spring unit within 
at least one string relative to the height of the other 
spring units within the same string preferably comprises 
means for arranging at least one additional weld in the 
5 longitudinal direction in said covering pocket. This 
offers relatively simple and cost-effective production 
equipment while at the same time flexible and efficient 
production can be obtained. 

The means for arranging at least one additional 

10 weld in the longitudinal direction in said covering 
pocket comprises a means for making a relative . motion 
in the transverse direction between the string that is to 
be welded and the welding equipment. The means for making 
a relative motion in the transverse direction between the 

15 string that is to be welded' and the welding equipment 

comprises a movable supporting table for supporting the 
string during welding. Alternatively the means for making 
a relative motion in the transverse direction between the 
string that is to be welded and the welding equipment 

20 comprises displaceable welding equipment. 

These and other aspects and features of the inven- 
tion will be evident from the following description of 
specific embodiments of the invention, drawings and 
claims . 

25 

Brief Description of the Drawings 

The invention will now be described in more detail 
by way of embodiments and with reference to the accompa- 
nying drawings, in which 
30 Fig. 1 is a perspective view of a portion of a mat- 

tress according to a first embodiment of the invention; 

Fig. 2 is a perspective view of a portion of a mat- 
tress according to a second embodiment of the invention; 

Fig. 3 is a side view in cross-section, transverse- 
35 ly of the string direction of the mattress, of a portion 
of a mattress according to the first embodiment of the 
invention; 
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Fig. 4 is a side view, along the string direction 
of the mattress, of a portion of a mattress according 
to another embodiment of the invention; 

Fig. 5 is a schematic top plan view of a portion 
5 of a mattress according to the first embodiment of the 
invention; 

Fig. 6 is a schematic top plan view of a portion 
of a mattress according to a further embodiment of the 
invention; 

10 Fig. 7 is a schematic top plan view of a portion 

of a mattress according to another embodiment of the 
invention; 

Fig. 8 is a schematic top plan view of a portion 
of a mattress according to another embodiment of the 
15 invention; 

Fig. 9 is a schematic top plan view of a portion 
of a mattress according to another embodiment of the 
invention; 

Fig. 10 is a top plan view of a mattress according 
20 to another embodiment of the invention, Figs lOa-lOc 
illustrating schematic enlargements of marked areas; 

Fig. 11 is a top plan view of a mattress according 
to another embodiment of the invention; 

Fig. 12 is a top plan view of a mattress according 
25 to another embodiment of the invention; 

Fig. 13 illustrates a mattress according to another 
embodiment of the invention; Fig. 13a being a perspec- 
tive view of the mattress, and Fig. 13b being a cross- 
sectional view of part of the mattress in Fig. 13a; 
30' Fig. 14 illustrates a mattress according to another 

embodiment of the invention, Fig. 14a being a perspec- 
tive view of the mattress, and Fig. 14b being a cross- 
sectional view of part of the mattress in Fig. 14a; and 
Fig. 15 is a perspective view of an embodiment of 
35 a device for manufacturing a mattress according to the 
invention. 
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Description of Preferred Embodiments 

A spring mattress according to the invention com- 
prises, .as shown for instance in Figs 1-2, a plurality 
of interconnected coil springs 1 enclosed in covering 
5 pockets 2, thus forming spring units 3. The covering is 
suitably a, preferably weldable, textile material, but 
other materials, such as various types of plastic mate- 
rial, can also be used. It is also possible to use non- 
weldable textile materials, such as cotton cloth. Such 

10 mattresses, so-called pocket mattresses, are previously 
known. In manufacture, strings 4 of interconnected pocket 
springs in coverings are made automatically, whereupon 
these strings are cut into suitable lengths and joined 
side by side to form mattresses 5, which in itself is a 

15 previously known technique. 

As mentioned above, the coverings with springs are 
preferably arranged in succession in strings, after which 
such strings are connected to each other side by side, 
as indicated in Figs 1-2. Preferably, the rows are fixed 

20 together at 2-3 vertically distributed fixing points 

exactly in front of each spring. It goes without saying 
that a greater or smaller number of fixing points is con- 
ceivable. It is also possible to arrange a longer fixing 
line essentially parallel to the longitudinal direction 

25 of the springs instead of a plurality of shorter fixing 
points. The interconnection of strings can take place by 
welding or gluing. Such interconnection, however, can 
alternatively be carried out by means of clamps or Velcro 
fasteners, or in some other convenient manner. It is also 

30 possible to interconnect strings by arranging additional 
cloth or the like over/under the strings. 

Within at least some strings, there are also arrang- 
ed spring units 3 with a height that differs from the 
height of the other spring units 30 within the same 

35 string. Preferably, the mattress comprises a plurality 
of springs in a plurality of strings that have a height 
differing from the height of the other spring units with- 
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in each string. In this way, a multilayer structure of 
the mattress can be obtained, with e.g. two-four layers 
with varying degrees of hardness arranged one above the 
other in the thickness direction of the mattress. In the 
5 embodiment in Fig. 3, a soft upper layer A and a hard 
lower layer B are provided. 

The spring units 30, 31 with different heights can 
advantageously be distributed over the surface of the 
mattress. In the first embodiment, shown in Figs 1, 3 

10 and 5, the number of low spring units 31 is essentially 
the same as the number of high spring units 30, i.e. 
the ratio of the number of units in the group with the 
smallest number of units to the number of units in the 
group with the largest number of units is essentially 1. 

15 The spring units with a deviating height, i.e. the low 
spring units 31, are further arranged in a regular and 
repetitive pattern, where every second spring unit in the 
strings is high and every second is low. The strings are 
further offset relative to each other, so that also in a 

20 direction transversely of the longitudinal direction of 
. the strings there are alternately high and low spring 
units. As a result, the spring units with the respective 
heights form diagonal lines across the surface of the 
mattress. This pattern is most clearly to be seen in, for 

25 instance, Fig. 5. 

In a second embodiment shown in Fig. 6, the number 
of low spring units 31 is essentially the same as the 
number of high spring units 30. The spring units are 
also in this case arranged in a regular and repetitive 

3 0 pattern, but here the spring units with the respective 
heights are arranged in pairs. Moreover the strings are 
offset relative to each other, but each string is offset 
by two spring positions. 

Also in a second embodiment, shown in Fig. 7, the 

35 number of low spring units 31 is essentially the same as 
the number of high spring units 30. Also in this case, 
the spring units are arranged in a regular and repetitive 
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pattern, • but here the spring units with the respective 
heights are arranged in pairs. The strings are offset 
relative to each other so that also in a direction trans- 
versely of the longitudinal direction of the strings 
5 alternately high and low spring units are arranged in 
pairs. The spring units form groups of spring units with 
different heights, which together form a check pattern. 

In a third embodiment, shown in Fig. 8, the number 
of low spring units 31 is essentially the same as the 

10 number of high spring units 30. The spring units are 
also in this case arranged in a regular and repetitive 
pattern, and the spring units with the respective heights 
are arranged in pairs within each string. The strings are 
further offset relative to each other so that also in a 

15 direction transversely of the longitudinal direction of 
the strings, alternately high and low spring units are 
arranged in pairs, but in contrast to the embodiment in 
Fig. 6, the displacement here corresponds to one spring 
unit only, not two. The spring units form diagonal zigzag 

20 lines across the surface of the mattress. 

Also in a fourth embodiment, shown in Fig. 9, the 
number of low spring units 31 is essentially the same 
as the number of the spring, units 30. The spring units 
with a deviating height, i.e. the low .spring units 31 , 

25 are arranged in a regular and repetitive pattern, where 
every second spring unit in the strings is high and every 
second is low. On the other hand, not all strings are 
offset relative to each other, but only every third 
string is offset. This pattern is clearly to be seen 

30 from e.g. Fig. 9. 

Of course, many other types of pattern for arranging 
the different types of spring units are conceivable. Dif- 
ferent patterns result in different mattress properties 
and may thus be selected to provide different types of 

35 mattresses. 

Furthermore it is possible to use different patterns 
or different types of spring units in different zones of 
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the mattress. In this way, for instance the layers can 
be adjusted to fit different parts of the user's body. In 
one Example, which is schematically shown in Fig. 10 and 
Figs lOa-c, three zones 71-73 are arranged in the mat- 
5 tress. In one of the end zones, 71, use is made of a pat- 
tern such as the one previously described with reference 
to Fig. 7, in the intermediate zone, 72, use is made of 
a pattern quite similar to the one previously described 
with reference to Fig. 9, and in the other end zone, 73, 

10 use is made of a pattern such as the one previously 
described with reference to Fig. 8. 

However, it will be appreciated that many other 
options of arranging different zones in a mattress exist 
according to the invention. In the different zones, for 

15 instance one or more of the following parameters can be 
different: 

• The height of the spring units in the different 
groups 

• The number of groups of spring units with diffe- 

2 0 rent heights that are used (for instance one, two, 

three or more) ; 

• The ratio of the number of spring units of the 
respective groups that are used; 

• The pattern according to which the spring units 

2 5 are arranged; and 

• The springs that are used in the spring units in 
one or more of the groups. 

It will also be appreciated that the zones do not 
have to be arranged as successive segments in the lon- 

3 0 gitudinal direction of the mattress, but they may have 

any shape whatever across the surface of the mattress, 
such as inner zones that are completely enclosed by a 
surrounding outer zone. 

The strings of the mattress, where at least one, 
3 5 and preferably essentially all strings have spring units 
with different heights, can be arranged so as to extend 
in the longitudinal direction of the mattress as shown in 
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Fig. 11. This is advantageous since it means that longer 
strings can be manufactured and used, which is advanta- 
geous in terms of production. However, it is also pos- 
sible to arrange the strings in the transverse direction 
5 of the mattress, as is evident from Fig. 12. 

When manufacturing mattresses as described above, 
conventional and per se known methods and devices can to 
a. large extent be used, for instance for inserting and 
enclosing springs in covering pockets, joining of strings 

10 to form mattresses and so on. Such methods and devices 
are previously known and will therefore not be describ- 
ed in detail in this text. For instance, such previously 
known, general equipment and methods for manufacturing 
pocket mattresses are disclosed in EP 0764608, EP 

15 0781726, EP 0967031 and EP 0985369, which are herewith 
incorporated by reference. 

With reference to Fig. 15 and Fig. 1, one embodiment 
for manufacturing a mattress as stated above will now be 
described. According to the embodiment, first a covering 

2 0 material 2 is folded in the longitudinal direction of the 
string that is to be manufactured. Subsequently welds 6 
are arranged in the transverse direction for partitioning 
off covering pockets 3, which in this position have a 
bottom and sides which are formed by the folded covering 

2 5 material, and additional sides that are formed by the 

welds in the transverse direction. However, the pockets 
are still open towards one long side, at the end opposite 
to the bottom. In this state, compressed- springs 1 can 
then be inserted into the covering pockets. Of course, 

30 it is also possible first to arrange the springs in the 
folded covering material and then arrange welds in the 
transverse direction between them. It is also possible 
first to compress springs and then fold the covering 
material over them. 

35 After arranging the compressed springs in the cover- 

ing pockets, the pockets are sealed also at the open end, 
for instance by arranging a weld 7 in the longitudinal 
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direction of the string. Before or after sealing of the 
opening of the pockets, at least one additional weld 8 
is arranged in the longitudinal direction in the covering 
pockets that are to form lower spring units, thus limit- 
5 ing the volume of these covering pockets and, thus, the 
height of the spring unit. Preferably, this additional 
weld 8 is arranged in the vicinity of the weld 8 in the 
longitudinal direction of the string. However, it is also 
possible to arrange the additional weld 8 at a distance 

10 from the sealing weld 7 instead, and then preferably at 
an opposite side of the covering pocket, i.e. in the bot- 
tom part of the covering. 

As a further alternative, it is possible to arrange 
additional, limiting welds in both short sides of the 

15 spring units, as shown in Fig. 4. This makes it possible 
to provide a mattress with, for instance, multilayer pro- 
perties on both sides of the mattress. In this way, the 
mattress will be reversible and usable on both sides. The 
properties of the mattress on the two sides can either be 
■ 20 made identical, which results in the mattress being expe- 
rienced to be identical independently which side is turn- 
ed upwards, or different, which makes it possible to 
change the experience of the mattress by turning it 
around . 

25 The limiting welds arranged on both sides of the 

mattress can be arranged immediately opposite each other, 
i.e. so that the same spring unit is limited on both 
sides, as shown in the Example in Fig. 4.. Alternatively, 
they can be arranged offset relative to each other so 

30 that they limit different spring units. In this embodi- 
ment, the spring units still have different heights, seen 
from the respective surfaces of the mattress, but their 
absolute height, i.e. the factual extent perpendicular to 
the surfaces of the mattress, can in this embodiment be 

35 identical for all springs. 

The means for arranging at least additional weld 
8 in the longitudinal direction in said covering pocket 
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comprises, as shown in Fig. 15, a means for making a 
relative motion in the transverse direction between the 
string that is to be welded and the welding equipment. 
The means for making a relative motion in the transverse 
5 direction between the string that is to be welded and the 
welding equipment may comprise a supporting table 101 for 
supporting the string during welding. Moreover welding 
equipment 102 is arranged for providing the weld. The 
welding equipment is in this case an ultrasonic welding 

10 unit with an ultrasonic horn 103, which in welding coope- 
rates with a die 104 on the other side of the covering 
material that is to be welded. The welding equipment is 
arranged on a frame 105, which in turn is connected to 
displacement means 106 for displacing the welding equip- 

15 ment in a transverse direction relative to the supporting 
table 101' and the string that is to be welded. The dis- 
placement means comprise in this embodiment a linear 
motor, but other alternatives, such as pistons, chain 
mechanisms, are of course also conceivable. 

20 Alternatively, it is also possible to let the dis- 

placement means 106 act against the supporting table, 
whereby the welding equipment can instead be fixed while 
the supporting table and the string are moved. 

The displacement between supporting table/string and 

25 welding equipment can be arranged to take place between 
certain predetermined steps. However, it is preferable 
for this movement to take place gradually, which enables 
increased flexibility in the manufacturing process. 
In the case where a relative motion between the 

30 string and the welding equipment is desired, the same 

welding equipment can advantageously be used to weld both 
the sealing weld 7 and the additional, volume -limiting 
weld 8. In this case, it is also possible only to arrange 
the sealing weld 7 over pockets where an additional, 

35 volume-limiting weld is not to be arranged. This results 
in essentially only one longitudinal weld, which does not 
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run along a straight line, but has stepwise or gradual 
indentations. 

In the Example in Fig. 1, an example of a mattress 
is shown where a sealing weld 7 is arranged along the 
5 entire string, and additional, volume- limiting welds 8 
are arranged between the sealing weld 7 and the spring 
in the spring units that have a limited height. 

In the Example in Fig. 2, an example of a mattress 
is shown, where the sealing weld 7 is only arranged over 
10 pockets where an additional, volume-limiting weld 8 is 
not to be arranged. As a result, essentially only one 
longitudinal weld is made, which does not run along a 
straight line, but has stepwise or gradual indentations. 

In the case where different pieces of welding equip- 
15 ment are used, the welding equipment for providing the 
additional, volume-defining weld 8 can advantageously be 
arranged after the welding equipment for supplying the 
sealing weld 7, so that the weld 7 is arranged before the 
weld 8. 

20 In the case where different pieces of welding equip- 

ment are used, it is also possible only to use two or 
more fixed pieces of welding equipment, i.e. pieces of 
equipment which are not displaceable relative to the 
supporting table and the string. Instead, in that case 

2 5 the pieces of welding equipment can be preins tailed at 

different levels in the transverse direction of the 
string . 

After sealing of the covering pockets, the springs 
are then possibly turned, since it is normally preferred 

3 0 for the weld side to be positioned at a short side of 

the spring units, and the compression of the springs is 
released so that they expand the closed inner space form- 
ed in the covering pockets. 

Then a plurality of strings are joined side by side, 
3 5 as indicated in Fig. 1. This can take place by arranging 
2-3 vertically distributed glue or weld points using cor- 
responding gluing or welding equipment. It is also pos- 
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sible to arrange a longer fixing line essentially paral- 
lel to the longitudinal direction of the springs instead 
of a plurality of shorter fixing points. As discussed 
above, interconnection can be controlled so that a desir- 
5 ed pattern is obtained. 

Coil springs of many sizes can be used in connection 
with the present invention, and essentially any size of 
springs can be used. However, it is preferable to use 
springs with a diameter of 2-10 cm, most preferably about 

10 6 cm. The springs preferably comprise at least four coil 
turns, preferably fewer than 10 coil turns. Moreover they 
are advantageously made of spiral wire with a thickness 
in the range 0.5-3.0 mm, preferably a wire thickness in 
the range 1.5-2.2 mm. It is also. possible to use coil 

15 springs of several different dimensions in the same mat- 
tress. 

As discussed above, by using the invention it is 
possible to provide a large number of different proper- 
ties of the mattress for different zones or for the 

20 entire surface of the mattress. However, it is also pos- 
sible to use the inventive technique for other purposes. 

For example, it is possible to arrange lower spring 
units in the centre of the mattress and higher spring 
units as a frame round the mattress, or at least along 

25 one or some of the sides. An example of such an embodi- 
ment is shown in Fig. 13a, where a frame with a width 
of two spring units of higher spring units is arranged 
round the mattress. Fig. 13b is a cross-sectional view of 
part of the mattress, where the higher frame spring units 

30 are positioned to the left. With this mattress, an eleva- 
tion is provided at the outer edge of the mattress, which 
prevents, for instance, a lying person from rolling off 
the bed. A similar effect can, however, be achieved, for 
instance, merely by arranging an elevated edge at one or 

35 both long sides. 

The use of an elevated frame can, of course, be 
combined with, for instance, a pattern that results in 
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a multilayer structure of the inner surface of the mat- 
tress, and it goes without saying that other combinations 
are also feasible. 

For double beds, it is also possible to arrange an 
5 elevation in the centre of the mattress so as to better 
partition off the different halves of the mattress, and 
prevent the mattress from sinking in the centre, which 
creates a "pit" in the mattress which by many people is 
experienced as uncomfortable. An example of such a mat- 

10 tress is shown in Figs 14a and 14b. The partition in the 
centre of the mattress can, of course, be combined with 
an outer frame or the like, as discussed above. 

The invention has been described above by way of 
embodiments. However, several variants of the invention 

15 are feasible. For instance, other covering materials, 
spring sizes etc. can be used. Moreover the device and 
the method can be designed in other ways. The height of 
the springs can also be varied between several different 
heights, whereby more than two layers of the mattress are 

20 obtained. For instance, a three- or four-layer structure 
can in this way easily be provided. It is also possible 
to arrange the spring units with different heights in 
many other patterns than those discussed above. It is 
further possible to have the same number, or different 

25 numbers, of spring units with the respective heights. For 
partitioning off and sealing the covering pockets as well 
as for the interconnection of strings, several connecting 
means other than welding can be used. For instance, it 
would be possible to use glue, clamps, seams and rivets. 

3 0 All such obvious variants must be considered to be 

included in the invention as defined by the appended 
claims . 
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CLAIMS 

1 . A mattress comprising coil springs arranged as 

5 spring units in covering pockets, said spring units being 
arranged successively in elongate strings, the mattress 
comprising a plurality of such interconnected strings 
arranged side by side, characterised in that 
at least one spring unit within at least one string has 
10 a height that differs from the height of the other spring 
units within the same string. 

2. A mattress as claimed in claim 1, wherein a plu- 
rality of springs in a plurality of strings have a height 

15 that differs from the height of the other spring units 
within each string. 

3. A mattress as claimed in claim 2, wherein the 
spring units with a deviating height are arranged in a 

20 regular, preferably repetitive pattern. 

4. A mattress as claimed in claim 2 or 3, wherein 
the spring units with a deviating height are arranged 
in groups of at least two such spring units, which are 

2 5 arranged adjacent to one another. 

5. A mattress as claimed in any one of claims 2-4, 
wherein the strings having spring units with a height 
that differs from the height of the other spring units in 

3 0 each string are arranged so that these spring units are 

offset relative to each other in the longitudinal direc- 
tion of the strings. 

6. A mattress as claimed in any one of claim 2-4, 
35 wherein the spring units with a height that differs from 

the height of the other spring units within each string 
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are arranged so that different zones are formed in the 
mattress. 

7. A mattress as claimed in any one of the preceding 
5 claims, wherein the strings are arranged so as to extend 

in the longitudinal direction of the mattress. 

8. A mattress as claimed in any one claims 1-6, 
wherein the strings are arranged so as to extend in the 

10 transverse direction of the mattress. 

9. A mattress as claimed in any one of the preceding 
claims, wherein essentially all springs of the mattress 
are essentially identical, the varying height of diffe- 

15 rent spring units resulting in a varied bias of the 
springs . 

10. A method for manufacturing a mattress, compris- 
ing the steps of 

20 arranging coil springs as spring units in individual 

covering pockets in succession in elongate strings; 
interconnecting such strings side by side, 
characterised by the further step of 
arranging at least one spring unit within at least one 
25 string with a height that differs from the height of the 
other spring units within the same string. 

11. A method as claimed in claim 10, wherein a plu- 
rality of springs in a plurality of strings are arranged 

3 0 with a height that differs from the height of the other 
spring units within each string. 

12. A method as claimed in claim 11, wherein the 
spring units with a deviating height are arranged in a 

35 regular, preferably repetitive pattern.. 
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13. A method as claimed in claim 11 or 12, wherein 
the step of interconnecting the strings is carried out 

so that strings with spring units with a height that dif- 
fers from the height of the other spring units within 
5 each string are arranged so that these spring units are 
offset relative to each other in the longitudinal direc- 
tion of the strings. 

14. A method as claimed in any one of claims 10-13, 
wherein the step of arranging at least one spring unit 
within at least one string with a height that differs 
from the height of the other spring units within the same 
string comprises the step of limiting the volume of the 
covering pocket for said at least one spring unit. 

15. A method as claimed in claim 14, wherein the 
volume of the covering pocket is limited by providing 
at least one surface interlocking for the covering, 
preferably by arranging a weld. 

16. A method as claimed in any one of claims 10-15, 
wherein the step of arranging coil springs as spring 
units in individual covering pockets comprises the steps 
of 

folding a covering material in the longitudinal 
direction of the string; 

arranging welds in the transverse . direction for par- 
titioning off covering pockets; 

inserting springs into the covering pockets; and 
arranging a weld in the longitudinal direction of 
the string so as to seal the opening of the covering 
pockets . 

17. A method as claimed in claim 16, wherein the 
3 5 volume of at least one covering pocket is limited by 

" arranging at least one additional weld in the longitu- 
dinal direction in said covering pocket. 
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18. A method as claimed in claim 17, wherein said 
additional weld is arranged in the vicinity of said weld 
in the longitudinal direction of the string so as to seal 
the opening of the covering pockets. 

5 

19. A method as claimed in claim 17, wherein said 
additional weld is arranged at a distance from said weld 
in the longitudinal direction of the string so as to seal 
the opening of the covering pockets, preferably in an 

10 opposite side of the covering pocket. 

20. A device for manufacturing a mattress, compris- 
ing means for arranging coil springs as spring units in 
individual covering pockets in succession in elongate 

15 strings, and means for interconnecting such strings side 
by side, 

characterised in that it further com- 
prises means for varying the height of at least one 
spring unit within at least one string relative to the 
20 height of the other spring units within the same' string. 

21. A device as claimed in claim 20, wherein the 
means for varying the height of at least one spring unit 
within at least one string relative to the height of the 

25 other spring units within the same string comprises means 
for limiting the volume of the covering pocket for said 
at least one spring unit. 

22. A device as claimed in claim 2 0 or 21, wherein 
3 0 the means for arranging coil' springs as spring units in 

individual covering pockets in succession in elongate 
strings comprises 

means for folding a covering material in the longi- 
tudinal direction of the string; 
35 first welding equipment for arranging welds in 

the transverse direction for partitioning off covering 
pockets ; 
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insertion means for inserting springs into the 
covering pockets; and 

second welding equipment for arranging a weld in 
the longitudinal direction of the string so as to seal 
5 the opening of the covering pockets. 

23. A device as claimed in claim 22, wherein the 
means for varying the height of at least one spring unit 
within at least one string relative to the height of the 
10 other spring units within the same string comprises means 
for arranging at least one additional weld in the lon- 
gitudinal direction in said covering pocket. 



24. A device as claimed in claim 23, wherein means 
15 for arranging at least one additional weld-in the lon- 
gitudinal direction in said covering pocket comprises a 
means for making a relative motion in the transverse 
direction between the string that is to be welded and 
the welding equipment. 

20 

25. A device as claimed in claim 24, wherein the 
means for making a relative motion in the transverse 
direction between the string that is to be welded and 
the welding equipment comprises a movable supporting 

25 table for supporting the string during welding. 

26. A device as claimed in claim 24, wherein the 
means for making a relative motion in the transverse 
direction between the string that is to be welded and 

30 the welding equipment comprises displaceable welding 
equipment . 
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Fig. 10a 



72 

_A 



73 



_Z«>Z4Z*: 

'ga ses 
z+z+z+zs 

Z+Z+Z+Ztt 

z+z+z+ze 
z>ztzfz>: 

i&z+z*: 
ziZfZfZf: 
gggggjg 
s+z+z+st: 
z+z+z»z»: 
zfZfZfZf: 

s+z+z+z+: 



77 



stz+z+zea 
z+z<zt»ze 

5*ZIZ4Z4Z< 
5fZfZiZ4Z4 
Z+ZIZ+Z+ZI 

»zffi«r«« 

SfZfZ<Sf» 

»»»»» 

Z+aZiZ+Zt 
g»ZiZ* Z+Z< 

stzraz+z* 
gmacsgi 
s+z«z<sis< 

agg jjjHgg 
S+Z+Z+Z+21 



/ 



Z+Z+Z+Z+ZtZtZ+Zt:: 

aziztztztztztztzes 
:4Z>Z4Zfz4zfZ4Z4zs 

»ZiZ4Z4ZiZ4Z4Z^S 
S+Z*Z+Z+Z€Z+Z+2i2 
►Z>Z4Z4Z4Z*Z««« 

BfZ4Z«4Z4ZVZ«*S 
ZOZ«*Z*Z<Z4Z*S 

ZiZfZfZ4Z4Z4Z4Z«Z 
i4ZfZ«fr^Z4Z»3 

Z4Z4Z^Z4Z4Z4Z4Z^ 

£*ZiZ*Z4Z4i4Z4Z<S 
-^«±ZiZ+»Z«3 
Z+Z+Z4Z+Z+Z+Z+ZG 



z+z+z+z+z 
ztztztzjz 

ztswctz 

Z+7#Z+Z+Z 
Z4Z+Z+Z+Z 
Z>Z>Z*Z|? 

zfzlztztz 

Z+Z+Z+ZtZ 

ztztziz^; 

Z+Z+Z+Z+Z 



/ 





F/g fO 



F/g. 10b 



Fig. 10c 



WO 2004/039215 



PCT/SE2003/001656 



6/8 




Fig. 11 




Fig. 12 



WO 2004/039215 



7/8 



PCT/SE2003/001656 




WO 2004/039215 



8/8 



PCT/SE2003/001656 




Fig. 15 



INTERNATIONAL SEARCH REPORT 



Ini itional application No. 

PCT/SE 2003/001656 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: A47C 27/06, B68G 9/00 // A47C 23/04 

According" to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: A47C, B68G 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERMAL, WPI DATA, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 29722598 Ul (FEDERNWERKEMARIENBERG GMBH), 

9 April 1998 (09.04.1998), see figures, claims 



JP 2001-145545 A (..), 29 May 2001 (29.05.2001), 
see figures 



US 6021627 A (M0SSBECK ET AL) , 8 February 2000 
(08.02.2000), abstract 



US 6122900 A (M0SSBECK ET AL) , 26 Sept 2000 
(26.09.2000), abstract 



1-26 



1-26 



16 



16 



Q(j Further documents are listed in the continuation of Box C. | )(| See patent family annex. 



* Special cate gori es of cited documents 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E* earlier application or patent but published on or after the international 

filing date 

"L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing dale but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, .such combination 
being obvious to a person skilled in the art 

*&* document member of the same patent family 



Date of the actual completion of the international search 
12 January 2004 



Date of mailing of the international search report 

0 4 -02- 2004 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 



Authorized officer 

Jenny Petersson / JA A 

Telephone No. +46 8 782 25 00 



Form PCT/IS/V/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



In ational application No. 

PCT/SE 2003/001656 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 



A US 6256820 Bl (MOSER ET AL), 10 July 2001 17-19 

(10.07.2001), figure 3A, abstract 



A US 6336305 Bl (GRAF ET AL) , 8 January 2002 21-26 

(08.01.2002), abstract 



A EP 0764608 Al (MATSUSHITA INDUSTRIAL CO. LTD.), 20-26 

26 March 1997 (26.03.1997), abstract 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 


Int ational application No. 
PCT/SE 2003/001656 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


DE 29722598 U] 


I 09/04/1998 


NONE 







JP 2001-145545 A 29/05/2001 NONE 



US 



6021627 A 08/02/2000 



AU 


5689799 A 


14/03/2000 


BR 


9912110 A 


02/05/2001 


CA 


2336081 A 


02/03/2000 


EP 


1123238 A 


16/08/2001 


JP 


2002523688 T 


30/07/2002 


PL 


346177 A 


28/01/2002 


US 


6122900 A 


26/09/2000 


WO 


0010876 A 


02/03/2000 


ZA 


200100691 A 


24/01/2002 



US 



6122900 A 26/09/2000 



AU 


5689799 A 


14/03/2000 


BR 


9912110 A 


02/05/2001 


CA 


2336081 A 


02/03/2000 


EP 


1123238 A 


16/08/2001 


JP 


2002523688 T 


30/07/2002 


PL 


346177 A 


28/01/2002 


US 


6021627 A 


08/02/2000 


WO 


0010876 A 


02/03/2000 


ZA 


200100691 A 


24/01/2002 



US 6256820 Bl 10/07/2001 AU 3290901 A 20/08/2001 

WO 0158316 A 16/08/2001 



US 



6336305 Bl 08/01/2002 



AU 


3318900 


A 


02/11/2000 


BR 


0009482 


A 


26/03/2002 


CA 


2368852 


A 


26/10/2000 


CN 


1355766 


T 


26/06/2002 


EP 


1171377 


A 


16/01/2002 


GB 


0108713 


D 


00/00/0000 


GB 


0120567 


D 


00/00/0000 


GB 


2358796 


A,B 


08/08/2001 


GB 


2362096 


A,B 


14/11/2001 


JP 


2002541943 


T 


10/12/2002 


TR 


200102879 


T 


00/00/0000 


US 


6499275 


B 


31/12/2002 


US 


6591436 


B 


15/07/2003 


us 


2001042360 


A 


22/11/2001 


us 


2002124530 


A 


12/09/2002 


wo 


0063113 


A 


26/10/2000 



EP 


0764608 Al 26/03/1997 


CA 


2183623 A,C 


22/03/1997 






CN 


1065421 B 


09/05/2001 






CN 


1174947 A 


04/03/1998 






DE 


69520575 D,T 


12/07/2001 






ES 


2156197 T 


16/06/2001 






HK 


1001308 A 


00/00/0000 






JP 


2933203 B 


09/08/1999 






JP ' 


9085373 A 


31/03/1997 






US 


5792309 A 


11/08/1998 






US 


5988253 A 


23/11/1999 



Form PCT/ISA/210 (patent family annex) (July 1998) 



